much of this variability is mutation dependent. Here, we performed a comprehensive analysis of craniosynostosis and craniofacial shape variation in the Alpl-/-mouse model of murine HPP as an initial step towards better understanding penetrance of the HPP craniofacial phenotype.
Methods:
Mouse paws were radiographed and scored to establish severity of the long bone hypomineralization phenotype. Craniosynostosis was identified on micro CT scans of mouse skulls and confirmed by microscopy of dissected samples. Craniofacial shape abnormalities were quantified using digital calipers and by placing landmarks on micro CT scans. Skulls were compared by genotype and by severity of the long bone hypomineralization phenotype through analysis of variance, mixed model, principal component and Euclidean distance matrix analyses.
Results: Despite similar deficiencies in alkaline phosphatase, Alpl-/-mice develop craniosynostosis and a brachycephalic/acrocephalic craniofacial shape of variable penetrance. Only those Alpl-/-mice with a severe bone hypomineralization defect develop craniosynostosis and an abnormal craniofacial shape.
Conclusions:
These results indicate that variability of the HPP phenotype is not entirely dependent upon the type of genetic mutation and level of residual alkaline phosphatase activity. Additionally, despite a severity continuum of the bone hypomineralization phenotype, craniofacial skeletal shape abnormalities and craniosynostosis occur only in the context of severely diminished bone mineralization in the Alpl-/-mouse model of HPP. 
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Introduction:
The purpose of this study was to evaluate the effect of diameter and orthodontic loading of a screw-type device on supporting bone remodeling.
Methods:
Anchorage devices (n=70) with 1.6, 2.0, 3.0 & 3.75mm diameters were placed into edentulous sites in skeletally mature beagle dogs following premolar extraction and healing. In a split-mouth design, devices on one side were loaded (2N) utilizing calibrated coil springs. Epifluorescent bone labels were given i.v. prior to sacrifice. Bone-implant sections (~ 70 micrometers) were prepared using undecalcified methods. Bone formation rate (BFR, %/yr) and other histomorphometric variables were assessed using imaging software.
Results:
The BFR varied by jaw. The mean BFR ranged from 10.93%/yr. to 38.91%/yr. The BFR was significantly (p<0.05) lower in bone adjacent to the 1.6mm diameter screws compared to bone adjacent to the 2.0, 3.0, and 3.75mm diameter screws. BFR was lower adjacent to loaded 1.6mm screws compared to non-loaded 1.6mm screws (p<0.01) or loaded 2.0-3.75mm diameter screws (p<0.01). No significant differences in BFR were noted, regardless of loading condition, between the 2.0, 3.0, and 3.75mm diameter screws.
Conclusion:
We detected a dramatic reduction in a critical biologic parameter, bone remodeling, in a controlled experimental design. While orthodontic loading of 2N did not alter bone remodeling associated with screws of 2.0mm diameter or larger, it did decrease bone remodeling adjacent to the 1.6mm screws. 2.0mm diameter or larger machined screws may be more likely to maintain a healthy bone-implant interface under typical orthodontic forces. Objectives: To determine if the elevation of a full-thickness mucoperiosteal flap alone, without cortical cuts, decreases the amount of bone around teeth and accelerates mesial tooth movements.
Methods:
The mandibular second premolars of seven beagle dogs were extracted and, on one randomly selected side, a full-thickness mucoperiosteal buccal flap extending from the distal of the 3rd premolar to the mesial of the first premolar was elevated. The other side did not receive flap surgery. The mandibular 3rd premolars were protracted with orthodontic appliances. Tooth movements were analyzed biweekly over an eight-week period with calipers and radiographs. The amount and density of bone were analyzed using µCT; bone remodeling was evaluated with histologic sections.
Results: Experimental tooth movements measured intraorally between cusp tips were significantly greater (25%) than control tooth movements. The approximate center of resistance measured on the experimental than control side. The statistically significant. The medullary bone volume fraction mesial to the 3rd premolar was significantly less (9.1%) and the bone was significantly less dense (9.8%) on the experimental side than on the control side. Histology showed no side differences in the number of osteoclasts or osteoblasts evident in the medullary bone.
Conclusions:
Elevation of a full-thickness mucoperiosteal flap alone (i.e. without injury to bone) decreases the amount and density of medullary bone surrounding the tooth and accelerates tooth movements. The genetic basis of PFE (OMIM ID: 125350) was interrogated using molecular functional studies. PFE is a diagnosis that conveys a poor prognosis in the eruption/ function of teeth. Treatment with a continuous archwire worsens the condition. Two aims tested the hypothesis that PTH1R mutations result in loss of function due to altered protein structure: to determine 1) the fate of a functional PTH1R mutation and 2) the resulting PTH1R protein structure of each functional mutation.
Methods:
We used IFA for COS7 cells transfected with either the WT or 1092delG PTH1R mutation sequence to compare the fate of the expressed protein and performed in silico analysis of the WT PTH1R and 4 different functional PTH1R mutations.
Results: Functional studies (IFA) showed a variation in expression between the WT and mutant PTH1R. Further, in silico analysis showed structural differences between WT and mutant PTH1R proteins, particularly in the regions of the 3rd intracellular loop and the 6th transmembrane domain required for efficient PTH1R function.
Conclusion: PTH1R mutations identified in PFE likely result from diminished function due to truncation of the protein, lack of efficient G-protein interactions and putatively attenuated signal transduction. Objective: The goal of this study was to determine the relationships between AHI, BMI, dento-facial classification/facial convexity, and genetic variations within APOE in patients diagnosed with obstructive sleep apnea (OSA).
Materials and Methods:
168 Caucasian non-edentulous patients diagnosed with moderate-to-severe OSA (via polysomnography scored using standard criteria) (110 males and 58 females) were enrolled in the study at one of two separate accredited sleep clinics. Results: There was no difference in AHI amongst the three (orthognathic, retrognathic, prognathic) skeletal classifications. No statistically significant correlation between AHI and facial convexity was observed within the overall cohort (p=0.2), or when separating out facial convexity case by skeletal classification (orthognathic p=0.13, retrognathic p= 0.63, and prognathic p=0.47). BMI was significantly smaller in the retrognathic group compared with the non-retrognathic combined group (p=0.0004). There was no association with AHI or BMI with any APOE haplotype. There was no association with APOEε alleles and skeletal classification with all classes (p=0.27). However, when comparing the retrognathic versus non-retrognathic groups with APOEε haplotypes, the E3/E4 haplotype was statistically significant compared to the other haplotypes in the retrognathic group (p=0.012). Facial convexity was statistically significant with the APOEε haplotypes E2/E2 and E4/E4 versus E2/E3, E3/E3, E4/E3, and probable E2/E3 haplotypes (p=0.017; power =0.7).
Conclusion:
A retrognathic profile and increased convexity seem to be associated with OSA independent of BMI. Even though there was no association of BMI with APOEε haplotypes, the retrognathic group had a statistically significant greater distribution of the APOE e3/e4 haplotype compared to the others than the non-retrognathic group in a group of OSA patients.
